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Claims 

[d] l.A variable gain amplifier, comprising: 

an amplifying stage for generating an output voltage ac- 
cording to a differential input voltage; and 
a gain controlling stage for outputting a gain controlling 
voltage to determine a voltage gain of the amplifying 
stage according to a first controlling voltage and a sec- 
ond controlling voltage, such that the voltage gain is in- 
versely proportional to a simple exponential function, 
the value of the simple exponential function being de- 
termined by the difference between the first controlling 
voltage and the second controlling voltage. 

[c2] 2.The variable gain amplifier of claim 1, wherein the de- 
nominator of the voltage gain of the amplifying stage 
can be expressed as (Kl+exp(K2xVy)), both Kl and K2 
are substantially constants, and Vy is the gain controlling 
voltage. 

[c3] 3.The variable gain amplifier of claim 2, wherein the gain 
controlling voltage can be expressed in the form of the 
difference of the first and the second controlling volt- 
ages. 



[c4] 4.The variable gain amplifier of claim 1, wherein the gain 
controlling stage comprises: 

a transconductance unit for generating a first current 
and a second current according to the first controlling 
voltage and the second controlling voltage, wherein the 
ratio between the first current and the second current is 
determined by the difference between the first control- 
ling voltage and the second controlling voltage; 
a current transforming unit coupled to the transconduc- 
tance unit for generating a third current corresponding 
to the first current, and a fourth current corresponding 
to the second current; and 

an outputting unit coupled to the current transforming 
unit for generating the gain controlling voltage accord- 
ing to the third current and the fourth current; 
wherein the value of the gain controlling voltage is de- 
termined by the difference between the first controlling 
voltage and the second controlling voltage. 

[c5] 5.The variable gain amplifier of claim 4, wherein the re- 
lationship between the first current, the second current, 
the first controlling voltage, and the second controlling 
voltage is: II / 12 = exp(Kx(Vl-V2)); where II is the first 
current, 12 is the second current, VI is the first control- 
ling voltage, and V2 is the second controlling voltage. 



[c6] 6.The variable gain amplifier of claim 5, wherein the 
value of the third current is substantially the same as 
that of the first current, and the value of the fourth cur- 
rent is substantially the same as that of the second cur- 
rent. 

[c7] 7.The variable gain amplifier of claim 5, wherein the gain 
controlling voltage is proportional to ln(l 1/I2-K3) and K3 
is a constant. 

[c8] 8.The variable gain amplifier of claim 4, wherein the 
transconductance unit comprises: 
a first transistor coupled to the first controlling voltage; 
a second transistor coupled to the second controlling 
voltage; and 

a first bias current source coupled to the first transistor 
and the second transistor for providing a first bias cur- 
rent; 

wherein the first transistor outputs the first current ac- 
cording to the first controlling voltage and the first bias 
current, and the second transistor outputs the second 
current according to the second controlling voltage and 
the first bias current. 

[c9] 9.The variable gain amplifier of claim 4, wherein the out- 
putting unit comprises: 

a third transistor , wherein the current of the third tran- 



sistor corresponds to the fourth current; 
a fourth transistor; and 

a second bias current source coupled to the third tran- 
sistor and the fourth transistor for providing a second 
bias current, wherein the second bias current corre- 
sponds to the third current; 

wherein the third transistor and the fourth transistor are 
for outputting the gain controlling voltage. 

[do] lfj.The variable gain amplifier of claim 9, wherein the 

value of the second bias current is substantially the same 
as the value of the third current, and the value of the 
current of the third transistor is substantially the same 
as the value of the fourth current. 

[en] ll.The variable gain amplifier of claim 4, wherein the 

current transforming unit comprises a current mirror cir- 
cuit. 

[d2] l2.The variable gain amplifier of claim 4, wherein the 
current transforming unit comprises: 
a first current transforming unit, comprising: 
a fifth transistor having a first end being coupled to a 
second end; 
a sixth transistor; 

a third bias current source coupled to a third end of the 
fifth transistor and the sixth transistor for providing a 



third bias current; and 

a fourth current source coupled to the fifth transistor 

and the transconductance unit; and 

a second current transforming unit comprising: 

a seventh transistor having a first end and a second end 

being coupled to the sixth transistor for outputting the 

third current; 

an eighth transistor coupled to the fifth transistor for 
outputting the fourth current; and 
a fourth bias current source coupled to the seventh tran- 
sistor and the eighth transistor for providing a fourth 
bias current. 



